
Optical Designs for the Mars '03 Rover Cameras 

Gregorq. Hailock Smith 
GHS Optics 

525 S. Oakland Ave. #13 
Pasadena CA 91 1 0 1  











For much of the time. the S u n M  wiil be under the dish pointing down and thus be proteaed h m  falling dust. Shortly 
before a radio transmission. the Suncam will be pointed at the Sun by pointing the antenna dish in the apposite direction. 
The measuted mer orientation will ais0 be used to calibrate h e  fiber-optics laser gyro in the inertial navigation *em. 

The sdution to the third p&&m was to make the lens fot the SunCam the same as the lens for the 
N a € m .  with one Merence. The difference is that a third filter. the neutd densip filter, will be i n c l u d e d  out front 
ahead of the two mveband filters. During calibration on Earth, this neutxal density filter can be removed. W k n  in the 
center of the 45x45 degree fieid ofview. the diameter of the Sun's image on the CCD mll be 89 pm 



Gregory Hallodr Smith, hactical Cmputer-Ai&dLens Design, Willmann-Beil, Richmond 1998. 
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PANCAM, F/20,16X16 DEG (22.5 DIAG), lo24-12,0.40S-1.06 UM 

GENERAL LENS DATA: 

T- ( 0  23 
Resaut(ATM) 0.95 
.Effective Fdcal hgth 42.97357 
Back Focal Lcngth 34.6005 
Paraxial Working F M  20 
Examncx2 Pupil Diameter 2.182744 
Entrance Pupil Position 22.32985 
Exit Pupil Diameter 2.022109 
E& Pupil Position JO.JW83 
Reference Warvelcagth 0.55 
k s  units blillimetsrs 

Fields: Angle in degrees 
# X-Value Y-Value 
1 0.000000 0.000000 
2 0.000000 4.000000 
3 0.000000 8.000000 
4 0.000000 1 1.24400 

Wavelengths: lcfiuons 
ic VaUe Weight 
I 0.4OHWw) 1.000000 
2 0.43oooO 1.000000 
3 0.470000 1.000000 
4 0.ssoooo 1.000000 
5 ' 0.700000 1.000000 
6 0.850000 1.000000 
7 1.- 1 . o m  

SLXFACE DATA SUMYARY: 

SwAce Type Radius 
OBJECT ST.WDARD - 
1 STiLVD.4RD - 
2 ST.%YDARD Inf'mitY 
3 ST.4.XDAR.D 
4 S T A V D W  - 
5 STASDARD - 
6 STAND.4RD 15.673 
7 STAWARD 45.954 
8 STANDARD -109.408 
9 STANDARD 17.602 
STOP STANDARD - 
11 STmARD 70.226 
12 STANDARD -32864 
IMAGE STANDARD - 

Weight 
1.000000 
1.000000 
1.000000 
1.000000 

Thickness GI= 
3000 
4 
2 SAPPHIRE 
2 
2 B . m  
6.625 
3.5 LxFN2 1 
1.8 
2.5 SFLA 
0.38454 
239767 
3 3  LAFN2 1 
35.2873 1 

Diameter 
1201.7 
0 
12 
12 
IO 
10 
11.3 
8 
8.8 
6 
1.743924 
11.3 
11.3 
17.39269 





NAVCAM, F/1%4SX4S DEG(60.7 DIM), lOa4-12,0.60.0.80 UM 

GENERAL LENS DATA: 

T" tC) 23 
Ressure (.4TkQ 0.95 
Eff"3ive Focal Length 14.67204 
Back F d  Lxqgth 6.609621 
Para.ud Working F/# 12 
Enhaaca Pupil Diunaer 1.2441 16 
Entrance Pupil Position 18.38886 
Exit Rrpll Diamezer 1.19291 
Exit Pupil Position -14.22556 
Rcfuaco Wavafmgth 0.70 
LaL? UNts 5fiIliraacrs 

Fields: Angle in degnes 
# X-Value Y-Value Weigtd 
1 0.000000 0.000000 1.000000 
2 0.000000 11.00000 1.000000 
3 0.000000 22.50000 1.000000 
4 0.000000 30.3H)Oo 1.000000 

Wavdenngths: Microns 
# VdU6 Weigk 
1 0.600000 0.27oooO 
2 0.630000, 0.2soooo 
3 O.nnnnn, 0.160000 
4 O . ? n m O  0.060000 
S 0.8- 0.02oooo 

SCWACE D-4T.i St31hf.-!RY: 

surfice Type Radius 
OBtECT S T X V D . W  I n f i d t y  
1 ST;Li.UU) Infinity 
2 ST'Lb'DARD v 
3 ST.WD.4R.D Infinity 
4 STAWARD - 
5 STANDARD infinity 
6 STAiDARD 8.21 1 
7 S T N A R D  4.108 
8 ST.LYDARD 9.674 
9 !nAiiARD Infimty 
STOP STANDARD - 
11 STANDARD Infinity 
12 STANDARD -6.25 1 
I3 STANDARD -4.2s2 
14 STmARD -1 1.507 
IMAGE STANDARD Infinay 

Thickness Glnrw 
lo00 
4 
2 BAK2 
0.254 
2 K7 
1.5 
4 SFLA 
3.3601 
3.95 1 4 6  -21 
0.127 
0.273 
4.88702 LAFN21 
241023 
3.2 SFIA 
6.76701 

Dipmeta 
1192382 
0 
263 
26.5 
24 
24 
14 
8 
11.5 
1 1 5  
1.140495 
9 
9 
7.4 
12.4 
17.390% 
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MICRO-IMAGER, FM. MAG = 2-51. lo24-12,0.40-0.68 UM 

GENERAL LENS DATA 

Tempenrtwe (C) 23 
Resanve (AT") 0.9s 
Effective F d  Length 20.13672 
Eh* F w d  Length 10.55737 
T d  Track L O O  
h g e  Space F/# 10.36336 
P& Working F/Y 15 
b g c  Space NX 0.0333344s 
objea Space N.-t 0.01336515 
Entranbx Pupil Diameter 1.942 13 1 
Etaryrrx Puprl Position 72.63004 
Exit Pupll Diunster 1.743568 
E?dt Pupil Position -26.12037 
Rdixcnce Wavelength 0.54 

. W b  

Fi& Wcct ha@ in MUimcters 
# X-Value Y - V h  
1 0.000000 0.000000 
2 0.000000 -7.000000 
3 0.000000 -14.00000 
4 0.000000 -21.72230 

Wavelengths: Microns 
$ V*O weight 
1 O . - K l w m  0.030000 
2 O A l f M o o  0.040000 
3 0.43oooO 0.07oooO 
4 0.46ooOO 0.13oooO 
5 0.500000 0.200000 
6 0.5.10000 0.2?0000 
7 0.5 80000 0.27oooO 
8 0.63oooO 0.130000 
9 0.680000 0.02ooOO 

SLXF-ICE DATA SLMMARY: 

Surface Type R d U S  
OBJECT STX3iiAR.O infinity 
I sT.mARD lafimty 
2 n.wARD infinity 
3 STANDARD Infimity 
4 STANDARD 10.127 
5 sT.wDm -86.017 
6 ST*WDARD -15,881 
7 STANDARD 10.012 
STOP ST.UDARD ' Muity 
9 STAVDARD 42.005 
10 ST.L\D.ARD -14.006 
1 1  STANDARD Infindy 
12 ST."II1)ARD - 
LMAGE ST.WD.4RJl wnity 

weigh 
1.000000 
1.000000 
1.000000 
1.000000 

Thickness Glass 
0 
62.91 163 
2 SAPPHIRE 
1 
3.605 18 LAFN21 
1.47819 
1.7 SFIA 
0.32879 
2 13542 
3.262 17 LAFN21 
1 
2 BAK2 
18.57802 

Diameter 
43.4356 
43.4446 a 

13.1 
13.1 
10.6 
10.6 
8.1 
4 
1.29 1679 
10.6 
10.6 
13.1 
13.1 
17.38835 
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HAZCAM FISHEYE. F/lS, 180 DE0 DIAO, F-THETA. 102412 0.604.80 UM 

GENERAL LENS DATA: 

Tmperaaut (C) 23 
F)lltS(Rpe(AW) 0.93 
Effective Focal Lengdr 3.584007 
Back Focal Length 6.309334 
image Space FM 15 
 pupil Diameter 0.3722671 
Entrance Pupil Position 17.0834 
Exit Pupil Dwmtcr 0.6794979 
Exit Pupil Position -10.09887 
Refaenct Wave1qp.h 0.70 
Lmsc'nitr hrnimeters 

Fiddr: Angle in dew 
rc %Value Y-Vdue 
1 0.000000 0.000000 
2 0.000000 30.00000 
3 0.000000 60.00000 
4 0.000000 90.00000 

Wavelcngrhs: Miaolps 
# Vafuc weiebt 
1 0.600000 0.27ooOO 
2 0.65oooO 0.2MRIO 
3 0.700000 0.160000 
4 0.7SoooO 0.060000 
5 0.8Q0000 0.02oooo 

Weight 
1.000000 
1.000000 
I .000000 
I .000000 

ThiCkIMSS Glass 
$00 
7.65077 
4 LAFN21 
6. H!Z23 
2.2s BK7 
4.93072 
5.441 SFLA 
0.1 27 
1 
2 K7 
0.254 
2 BAK2 
6.2 1576 

Diametzr 
1391.299 
0 
36 
14.4 
14.4 
9.6 
8 
8 
0.6799867 
10 
10 
12.5 
12.5 
17.39186 


